Abstract
Introduction
Mobile learning enables learners to choose the place and time of their learning activities and to interact with lecturers, learning material, and peers (Koole 2009 ). It is described as a promising way to bring learning into the real world by allowing for a contextual acquisition of skills and direct feedback (Walker 2006; Gómez et al. 2014 ) and is therefore especially important when integrating learning into daily work practices.
The demand for mobile learning increases worldwide, with China, the United States, and India constituting the largest markets for mobile learning products (Adkins 2015) . Increasing globalization compels mobile learning providers to face the challenge of distributing their mobile learning products to growing markets in foreign countries. Individualization and specializing in target groups, such as the adaptation of a mobile learning application to the needs and perceptions of a company, are key factors in a competitive market for learning applications (MMB Institute 2015) . However, most providers struggle to consider these factors when it comes down to transferring their mobile learning applications to foreign cultural contexts. As Swierczek and Bechter (2010, p. 291) state, "for learning to be effective, it must be adapted to the cultural context in which it takes place". Therefore, a universal approach may not fit the needs of all learners (Swierczek and Bechter 2010; Downey et al. 2005; Holtbrügge and Mohr 2010) . Oftentimes, providers of mobile learning applications fail to export their mobile learning products due to a missing or mismatching orientation to the target groups' cultural values (Fraunhofer MOEZ 2012) . As it is inefficient for mobile learning providers to individually develop mobile learning applications for each client's culture, techniques are needed to adapt existing applications to respective cultures. Consequently, the question arises of how providers of mobile learning applications can adapt their existing solutions in a way to not infringe on norms and values of the target culture, which makes it necessary to obtain an understanding for cultural values of the target group.
In this regard, information systems (IS) research refers to the theory of information technology (IT)-culture conflicts, which suggests that the role of culture within IT use goes mostly unnoticed unless a conflict occurs (Leidner and Kayworth 2006) . By drawing on IT-culture conflict theory, we are able to examine mobile learning as an overall concept, analyzing the learning scenario, learning concept, and IT artifact design from different cultural layers. The goal of our paper is to present a theory-driven design approach in order to provide a set of design elements to overcome culture conflicts in mobile learning for vocational students in China and is based on the following two research questions (RQ): In line with our research approach (shown in Figure 1 ), we addressed the problem identification and motivation phase of the design science approach in this introduction. The remainder of the paper is organized as follows: The next section focuses on the theoretical background of mobile learning applications, culture in TML, and the theory of IT-culture conflict, which we used as a kernel theory (Gregor and Jones 2007; Walls et al. 1992) . We elaborate on this theory as the theoretical basis for our design before addressing the following activities of the design science approach: the objectives of a solution phase by identifying requirements derived from IT-culture conflict theory and by conducting two focus group workshops. The third phase, design and development of the design science cycle, addresses these requirements by culture-sensitive design elements and specifies how these elements were integrated into the mobile learning application with the purpose to positively influence affective, cognitive, and skillbased learning outcomes. Section four of this paper addresses the demonstration and evaluation phases of the design science cycle. The effects of the implemented design elements on learning outcomes are evaluated by conducting a quasi-experiment in Chinese vocational schools. The paper closes with a discussion regarding the results of our experiment in China. Furthermore, we indicate how we contribute to theory and practice and specify limitations of our research before the paper finishes with a brief conclusion. We address the last phase of the design science cycle by publishing this research paper.
Theoretical Background

Mobile Learning
Mobile learning allows for spontaneous, ubiquitous, and pervasive learning; it is based on technical feasibility using ubiquitous media (Kukulska-Hulme 2005; Seipold 2014 ). The learner has access to knowledge and information anywhere and anytime via wireless, portable, handheld, and mobile devices (Pieri and Diamantini 2009) . Flexibility and mobility enable real-time interaction with learning materials, lecturers, and peers (Koole 2009 ), which makes it contextual, situated, and essentially personal (Traxler 2009a) . Thus, mobile learning can be considered as a subset of TML, which is defined as "an environment in which the learner's interactions with learning materials (...), peers, and /or instructors are mediated through advanced information technologies" according to Alavi and Leidner (2001, p. 2) . When actually applying already acquired factual knowledge, mobile learning especially leads to improved outcomes for learners in terms of training success compared to traditional learning scenarios, as it allows for the provision of immediate and direct feedback (Gómez et al. 2014 ). Mobile learning is not just about "mobile" or "learning", it is rather part of a new mobile conception of society (Traxler 2009a) . In contrast to other types of learning such as paper-based learning, a mobile learning scenario comprises many aspects, such as technology, learner, learning context, learning environment, ways of learning, places and
Problem
Identification & Motivation
Objectives of a Solution
Design and Development
Demonstration Evaluation Communication
The paper presented here focuses on the design of a culturesensitive mobile learning application.
Lack of design elements that must be taken into account when transferring a mobile learning application to a foreign cultural context.
Conception of culturesensitive design elements addressing requirements derived from IT-culture conflict theory and practice. Design of a culturally sensitive application. (Seipold 2014) . In this regard, literature oftentimes calls attention to focusing on the learner's needs and not on usability aspects, style, or the lecturer's wishes (Traxler 2009b) . Likewise, research has suggested that users and their cultural differences critically influence the use and learning process in mobile learning and should be taken into consideration when transferring a mobile learning application to foreign contexts (Gupta et al. 2010; Fischer and Kopp 2007; Swierczek and Bechter 2010; Lee et al. 2010 ).
Problem-Centered Approach
The Role of Culture in Technology-Mediated Learning
Culture can be seen from a variety of perspectives. One popular way to explain culture considers norms and values that characterize a culture and distinguish it from another (Leidner and Kayworth 2006; Srite and Karahanna 2006; Gallivan and Srite 2005; Hofstede 1980 ). Furthermore, there are approaches based on basic assumptions and those using cultural artifacts to describe differences from a cultural point of view (Schein 1984) . Since values are more comprehensive than, for example, invisible basic assumptions or indecipherable artifacts (Schein 1984) , we follow the value-based approach, which has become prevalent in IS research (Kummer et al. 2012) . Culture is not only connected to different definitions of what represents culture but also to different layers of applicability. In this context, Karahanna et al. (2005) proposed the model of interrelated levels of applicability. An individual's culture as the core of the model is the product of all surrounding levels (Karahanna et al. 2005) . Following the approach of Karahanna et al. (2005) , it needs more than a reflection on values on a national layer to "grasp" someone's culture. This view becomes increasingly relevant when it comes down to a cultural reflection on economies such as China where the cultural development is subjected to constant change (Martinsons and Ma 2009) . By grounding our research in IT-culture conflict theory, we examine our target group's culture not only from a national perspective, but also from an organizational and subunit point of view; thus, our study also orientates towards the approach of Karahanna et al. (2005) .
Despite extensive research in the field of culture in IS (Kummer and Schmiedel 2016) , only few studies used a cultural perspective to investigate the adaptation of TML. Whether it was research regarding culture in IS or TML, most studies refer to the value dimension of anthropologist Hofstede (1986) to explain and differentiate culture (Anakwe et al. 1999; Mushtaha and Troyer 2007; Swierczek and Bechter 2010; Blanchard and Frasson 2005; Marcus and Gould 2000) . However, most studies in the field of TML investigate culture on a national level, whereas the organizational perspective on TML receives little attention. While they generally seek to explain culture and aim for the tangibility of a person's culture, studies in the field of culture in TML present a heterogeneous research scope. Research in the field of learning styles is apparent in Renner et al. (2015) , Fischer and Kopp (2007) , and Holtbrügge and Mohr (2010) . Renner et al. (2015) analyzed the impacts of culture and learning styles on learning success. By conducting an empirical study, the authors showed that national culture has an impact on blended learning success. They measured learning success via a questionnaire that describes daily situations of a learner and asks for preferences of reaction. Fischer and Kopp (2007) instead investigated the ability of Chinese learners to adapt their learning style when facing a new teaching approach, thereby demonstrating that Chinese learners have problems to regulate and control the learning process. Apart from the learning style, a second thematic group focuses on the system design of TML. Moreover, the system design has been examined from different perspectives. In IS research, the work of Reinecke and Bernstein (2013) presents an approach to adapt a website to a foreign culture. However, in the field of culture in TML, most research considering the system design is based on cross-country comparisons. Two streams are apparent: On the one hand, studies compare learning systems between countries (Kamentz and Womser-Hacker 2003) and usability criteria (Downey et al. 2005) with the aim to build a system that reflects the cultural orientation of its users. On the other hand, differences regarding the content and user interface of an e-learning system are determined with the aim to find dimensions for internationalization (Mushtaha and Troyer 2007) .
In summary, research examining culture in the field of TML is wide-ranging, focuses on different topics, and uses various approaches. Even though no research has shown improved learning outcomes due to the integration of cultural aspects, all authors show evidence for a consideration of culture when considering TML.
Theory of IT-Culture Conflict
As previously discussed, culture should be examined from various perspectives. By grounding our research in the theory of IT-culture conflict (Leidner and Kayworth 2006) , this paper concentrates on culture not only from a national perspective, but also from the organizational and subunit (or group) level. With IT-culture conflict theory, we are able to consider culture conflicts with IT in a comprehensive way. The theory of IT-culture conflict attributes cultural values to IT. The theory is based on the assumption that cultural aspects only become visible if a conflict occurs, or to put it differently, individuals are not aware of their culture until they are confronted with a counterculture. This is an understanding that is fully in line with the approach by Swierczek and Bechter (2010) , who argue that learning eliminates neither cultural differences nor is it itself free of cultural values. Thus, values of the learning artifact can come into conflict with values of the target group (Koch et al. 2013; Leidner and Kayworth 2006) . By systematically uncovering potential culture conflicts, misuse or unforeseen use can be counteracted (Koch et al. 2013) . The conflicts can be differentiated into three types: vision, system, and contribution conflict. They emerge from IT values, group member values, and values embedded in a specific IT (see Figure 2) . First, the system conflict describes the conflict that emerges from values embedded in a specific IT artifact, which, in turn, contradict the values held by the group members using the IT artifact. An example would be the transformation of an enterprise resource planning system intended to increase autonomy among the operational levels of a company located in a low power distance country to an affiliated company settled in a high power distance country. As Leidner and Kayworth (2006) point out, the previously described conflict is the most prevalent in research and practice. Second, the contribution conflict explains the contradiction between group member values and the values the group associates with IT in general. To give an example, the contribution conflict can occur when a relationship-oriented group uses IT, even though the group views IT as a tool to promote isolation among people. Third, the vision conflict is a conflict that emerges from a group's IT values associated with IT in general and the values embedded within a specific IT artifact. An example would be to provide software designed to increase efficiency, that is, process management software designed for a group experiencing IT as a timeconsuming burden (cf. Leidner and Kayworth 2006) .
In the course of this research paper, we concentrate on vision and system conflicts, since we integrate design elements into our mobile learning application to ensure that no conflicts arise when deploying mobile learning in Chinese vocational schools, thus changing the values embedded in a specific IT artifact. Furthermore, we assume that a mobile learning launch has no short-term effects on group member values and the values the group associates with IT in general, which is fully in line with the suggestion of Leidner and Kayworth (2006) that the contribution conflict will have implications for IT management rather than for IT development and outcome.
Theory-Driven Design to Overcome Culture Conflicts
To derive our design for a mobile learning application, we draw on the theory of IT-culture conflict (Leidner and Kayworth 2006) as a kernel theory (Gregor and Jones 2007; Walls et al. 1992) . In consequence, the theory-driven design (Briggs 2006; Gehlert et al. 2009 ) should consider potential culture conflicts that may hinder the use of a specific IT artifact and accordingly address these conflicts in the adaptation process. In particular, we focus on culture conflicts that may occur when providing mobile learning applications in Chinese vocational schools without any adaptation to their cultural preferences. As Leidner and Kayworth (2006) state, groups are more likely to use a technology when their own values fit the values embedded within the technology. As a consequence, users are either reluctant to use or will use a technology in unexpected ways (Koch et al. 2013; Chau et al. 2002) . Furthermore, current research states that cultural values influence users' satisfaction with IT (Cyr 2008 ). In our case of mobile learning applications, changes in user behavior or the kind of use can negatively affect learning outcomes. Hence, culture needs to be considered when adapting mobile learning applications for different culture contexts (Chen et al. 1999; Manikutty et al. 2007 ). According to Kraiger et al. (1993) , the outcomes can be affective, cognitive, or skill-based. This brings us to the assumption that cultural values influence affective learning outcomes regarding users' satisfaction with their own learning process. Hence, we hypothesize:
Participants who use the culturally adapted mobile learning application will achieve higher affective learning outcomes regarding their satisfaction with the learning process compared to participants who use the not adapted mobile learning application.
Concerning the acquisition of cognitive learning outcomes (Kraiger et al. 1993) , we expect that the cultural adaptation of our mobile learning application will lead to a higher acquisition of declarative and procedural knowledge in comparison to a non-adapted mobile learning application. Since the mobile learning application addresses both knowledge types, we hypothesize:
H2: Participants who use the culturally adapted mobile learning application will achieve higher cognitive learning outcomes regarding the acquisition of declarative knowledge compared to participants who use the not adapted mobile learning application.
H3:
Participants who use the culturally adapted mobile learning application will achieve higher cognitive learning outcomes regarding the acquisition of procedural knowledge compared to participants who use the not adapted mobile learning application.
Since our initial mobile learning application integrates problem solving scenarios, we expect that the culturally adapted application will lead to improved skill-based outcomes such as the ability to solve a problem. Hence, we hypothesize:
H4:
Participants who use the culturally adapted mobile learning application will achieve higher skillbased learning outcomes regarding the acquisition of skill-based knowledge compared to participants who use the not adapted mobile learning application.
Research Setting
The background of the case presented hereinafter is the vocational training of motor mechanics in Chinese vocational schools. By integrating a mobile learning application into the vocational school context, we seek to increase the students' ability to identify automotive parts and to analyze causes for problems on the car. The in the following described functionalities refer to a mobile learning application that was developed in Germany and will be transferred to the Chinese vocational school context. This mobile learning application enables students to learn in a context-sensitive way by operating with QR codes that are attached to a demonstration car in the school environment. The mobile learning application offers two different types of learning tasks, each referring to different kinds of knowledge acquisition: The first type of exercise imparts basic knowledge about the automotive parts of the car and thus allows the students to acquire declarative knowledge . Therefore, the mobile learning application displays different components of the car, followed by a request to find the respective component and scan the QR code attached to it. After the student has scanned the intended component, information about the automotive part is introduced followed by a multiple-choice question. Direct feedback is provided after answering the multiple-choice question, followed by the next component. An assessment of the student's performance will be given after the completion of all tasks at the end of the first exercise. The second type of exercise facilitates the acquisition of procedural and skill-based knowledge. The mobile learning application displays different damage descriptions and requires the students to reflect on possible problem causes. The students are asked to work on the car in order to identify the components that they believe have to be examined to solve the problem. By scanning the QR codes of the identified components, little boxes, each presenting a cause of error, are filled with pictures of the error causes and additional information on the fault analysis and the replacement of the defective automotive part is displayed. Besides the design elements that refer to the mobile learning application's functionality, such as the navigation or the boxes that are filled with identified error causes, the design of the initial mobile learning application is kept very simple. The background color of the mobile learning application is white and the displayed buttons are blue. Furthermore, the application has an easy-to-operate 4-button navigation and a progress report. Figure 3 shows our initial mobile learning application.
Figure 3. Initial Mobile Learning Application without Culture-Sensitive Elements
We developed the described mobile learning application that is used as a standard and being transferred to the Chinese vocational school context within an on-going research project by experts in the fields of teaching and training in Germany (Ernst et al. 2015) , thus ensuring that the application constitutes a high standard of quality in mobile learning. As already pointed out, we seek to introduce the illustrated mobile learning application in Chinese vocational schools with the aim to increase the students' ability to identify automotive parts and to analyze causes for problems on the car. Since the values embedded in our initial mobile learning application can come into conflict with the values of Chinese vocational students, we consider cultural specifics and adapt the mobile learning application with the intention to overcome culture conflicts. In particular, we seek to change the values embedded in the mobile learning application by integrating theory-driven and practical-driven design elements. Referring to IT-culture conflict theory, an adaptation of the values embedded in the IT-artifact might resolve potential system and vision conflicts.
Our approach to adapt the initial mobile learning application for avoiding culture conflicts includes three steps. As a first step, we derive general requirements concerning mobile learning for China from the theory of IT-culture conflict. We consider mobile learning as an overall concept and examine potential culture conflicts from a theoretical perspective. The theoretical derivation of the requirements considers culture conflicts on a national level. In a second step, we address conflicts regarding the organizational and subunit level by conducting focus group workshops with our target group. Thus, we ensure a more precise cultural fit and take into account that China's society does not constitute a monolithic culture (Li 1996; Cheung and Chow 1999) . In the final step, we address all identified culture conflicts with theorydriven design elements.
Requirements from IT-Culture Conflict Theory
First, we derive requirements from theory to examine IT-culture conflicts on a national level for our case of mobile learning applications in China. In this section, we address the first part of the objectives of the solution phase of the design science approach by Peffers et al. (2007) . To summarize, we identify four requirements from theory to ensure that no conflict arises when deploying mobile learning in Chinese vocational schools. 
R1)
The mobile learning application should offer a lecturer-centered learning approach.
R2)
The mobile learning application should ensure the learners' anonymity to the extent necessary to prevent a loss of face, for example when making a mistake.
R3)
The mobile learning application should consider user interface elements that are preferred by Chinese learners.
Vision Conflict R4) The mobile learning application should consider elements that reflect the Chinese learners' expectations and views of mobile applications in general.
Table 1. Requirements Derived from Theory of IT-Culture Conflict
The first requirement deals with a system conflict within different learning concepts that are embedded in the IT artifact and concepts used in everyday school life. In China, the teacher plays an outstanding role in the learning process. The teacher guides the students through different teaching cases and represents a person the students look up to (Gao 1998; Yu 1959) . The teacher is a model of good conduct and learning (Gao 1998) . In contrast to the lecturer-centered approach in Chinese schools where the effectiveness of learning is related to the excellence of the teacher (Hofstede 1986) , mobile learning provides the possibility to learn in self-regulated ways (Sha et al. 2012) . Our mobile learning application enables the vocational students to choose the place and time for their learning activities and allows the students to improve outside the classroom on a self-regulated basis. In consequence, we assume that our mobile learning application, without administering guidance or instructions, might conflict with the Chinese students being used to be guided through different tasks. To prevent a system conflict, the design of the mobile learning application has to consider a lecturer-centered approach by providing additional guidance during the learning process (R1). The second system conflict requirement deals with the issue of a loss of face in the learning process. Redding and Ng (1983) point out that overseas Chinese tend to lose face when feeling ashamed. Chinese students generally feel immense pressure to obtain high academic achievements (Lin and Chen 1995) . Examining mobile communication technology in Chinese schools, Rau et al. (2008) call attention to the fact that media demanding self-exposure might increase the pressure to succeed. Thus, we assume the value of a fully transparent training process might conflict with the group's value of feeling ashamed when bad scores are displayed to other students or the teacher. Since a loss of face (Redding and Ng 1983) would hinder the use and effectiveness of the mobile learning application, the mobile learning application should ensure the learners' anonymity to prevent such a loss of face and thus overcome a potential system conflict (R2). The last system conflict we could identify deals with different preferences regarding the design of the user interface of our mobile learning application. Design preferences are a typical consideration of cultural differences in IS research (Reinecke and Bernstein 2013; Marcus and Gould 2012) . The Chinese target group of vocational students is used to different IT designs and might refuse to use a mobile learning application that does not take their preferences and design habits into account. We also recognize this need and therefore require our design to consider such preferences (R3). Cultural differences have a significant impact on the adoption of smartphones (Arpaci et al. 2013 ). Considering our case, mobile applications in China are mainly used for relaxation and entertainment (CNNIC 2012). Reading, playing games, watching videos, or listening to music are the main purposes for Chinese students to use their smartphones. Hence, a vision conflict can arise when introducing a mobile application that does not consider habitual motives of usage but is instead solely designed for learning purposes. Thus, the last requirement deals with the consideration of the vision conflict in order to enable a fit of the specific IT artifact and the general values the user group assigns to the IT artifact (R4).
Requirements from Focus Group Workshops
Besides the theoretical derivation of the requirements, we conducted two focus group workshopsgenerating ideas in a moderated discussion with a group of individuals with homogeneous characteristics (Greenbaum 1998 ) -with our target group, namely Chinese vocational trainees, to derive additional requirements from practice. Hence, we address the second part of the objectives of the solution phase of the design science cycle, as shown in Figure 1 . By conducting focus group workshops with Chinese vocational students, we seek to gain deeper insights into the culture of our target group on an organizational and subunit level, since "a particular strength of the methodology is the possibility for research participants to develop ideas collectively, bringing forward their own priorities and perspectives (...)", as Smithson (2000, p. 116) states.
We conducted our workshops in two vocational schools in China. Both schools are located in industryoriented provinces in the east of China. The aim of the workshops was to identify potential culture conflicts on an organizational and subunit level. Therefore, we used the qualitative approach of focus groups because this method is considered effective to gather differing ideas and to generate meaningful information about consumer attitudes (Greenbaum 1998) . The first workshop counted 22, the second workshop 19 participants. The majority of the participants were male students and in their first and third year of motor mechanics training having an average age of 18.3 and 19.0 years. Thus, the workshop participants had a common set of information about age, origin, and profession, addressing the requirements of focus groups consisting of participants with homogeneous characteristics (Greenbaum 1998; Barbour 2008) . We structured the focus group workshop following the collaboration process design approach by Kolfschoten and Vreede (2009) , offering space for discussion and the exchange of information. An early prototype of the original mobile learning application translated into Chinese was provided. With the prototype at hand, the students had to complete different tasks. For example, they were asked to study basic learning material, answer multiple-choice questions, and find solutions to complex problems. Afterwards, we guided the students through different collaborative process steps.
The first step of the collaborative process consisted of a brainstorming unit. It served to collect the students' feedback about negatively perceived aspects concerning the application and their experience using the early prototype. After they had written down their change requests on cards, the students were asked to discuss their wishes for improvement in groups of five. The discussion was moderated to guarantee that each participant had a clear conception of the written change requests. Similar change requests were compiled to clusters. These clusters were rated according to their perceived significance by attaching adhesive points to the respective change requests. In the next phase, each group presented the aspects with the highest scores to the class. The hereinafter described requirements from practice (P) resulted from the most prevalent aspects that were mentioned by at least two groups.
Most participants were not satisfied with the user interface of the mobile learning application we provided in the initial application. The students asked for multimedia content and pictures to improve the design, described the color to be boring and monotone, and asked for a color change. Thus, the first requirement derived from practice deals with the user interface, which should include bright colors and animated pictures (P1). Furthermore, many students mentioned the missing support of the mobile learning application to perform the tasks. They found the handling of the application difficult and asked for further advice and hints about how to use the application and perform the tasks. We therefore noted that the mobile learning application should integrate instructions that provide guidance for tasks (P2). The participants also asked for feedback after each task. Consequently, the mobile learning application should integrate direct feedback after the task performance (P3). These aspects were mentioned most frequently. Additionally, some groups asked for animated games and the chance to compare their results with others. We asked the students whether the teacher should be informed about the results the students achieve. All students denied the forwarding of results to the teacher. Based on this information, we derived three additional requirements. First, the mobile learning application should integrate gamification elements (P4). Second, the mobile learning application should allow for a comparison of results (P5). Third, the mobile learning application should not provide any scores to the teacher (P6).
All requirements address particular aspects of the mobile learning application and provide detailed insights into student expectations toward such an application. We conducted a survey with the workshop participants based on the general workshop assessment (Briggs et al. 2014) to measure their satisfaction with the collaboration process. The survey tested the participants' perceived satisfaction with the workshop process and outcome (Briggs et al. 2014) . All items were measured on a 7-point Likert scale. In brief, the results of the one-sample t-test with 4 as the reference value show that the average process satisfaction was rated 6.3 (p<0.001) in the first, and 6.0 (p<0.001) in the second workshop. The satisfaction with the workshop outcome was rated 5.7 (p<0.001) and 5.8 (p<0.001). The results reflect a high degree of satisfaction with the workshops and the results.
Design Elements to Overcome Culture Conflicts and Examples of Implementation
Addressing the design and development phase of the design science approach, the following section deduces design elements concerning the identified requirements derived from IT-culture conflict theory. Furthermore, we describe how the design elements were integrated into the mobile learning application (see Table 2 ).
To address the first requirement derived from the theory of IT-culture conflict (R1), we decided to integrate a virtual character. Virtual characters can be used in TML environments to facilitate learning and to give instructions on the learning process (Park 2015) . The virtual character appears whenever a teacher in a real learning scenario would talk, help, or provide guidance to the learners. Besides giving instructions on how to perform a task, the virtual character gives direct feedback on the students' learning results, thus addressing the additional requirements of feedback integration derived from the focus group workshops (P2 and P3). The life-like virtual character has the appearance of a motor mechanic to help the students identify with him. Furthermore, the appearance follows the approach of the Chinese considering light skin to be beautiful (Hernig 2012). The screenshots (see Table 2 ) show our virtual character named "MoKe". The first screenshot shows him giving instructions on how to perform a task; the second screenshot shows him explaining the initial cause of error at the end of a task. Furthermore, MoKe offers praise for a job well done (this element was combined with gamification).
To address requirements R3 and P1, we paid attention to the user group and their cultural background during the user interface design process. The recipients of the learning application are vocational students in the field of motor mechanics in China. Therefore, we implemented design elements based on existing user interface research addressing the Chinese culture (Reinecke and Bernstein 2011), drawing on a valuebased approach (Hofstede 1980) and considering the requirements derived from practice. According to the preferences of Chinese people, we adapted the user interface taking culture-specific requirements into account. According to the meta-analysis of Reinecke and Bernstein (2011) based on the insights of Hofstede's dimensions (Hofstede 1980) , Chinese users prefer a contrasting interface with bright colors and image icons on the menu. The user interface of the adapted mobile learning application has been changed accordingly. The screenshots on the top (Table 2 ) demonstrate the basis (initial learning application); the application below integrates China-specific user interface design elements. First, we changed the color of the application from white to yellow (all screens). Second, we changed the shape and color of the buttons from angular shaped blue buttons to bright yellow buttons with rounded corners (all screens). Third, we integrated little images to support the navigation (second screen) and the scan process (third screen). Other elements Chinese users prefer, such as strict error messages (fourth screen), had already been integrated into the basic application and resulted in no need for change.
Since our basis already complies with requirements R2 and P6 to ensure learner anonymity, we decided to consider these requirements when selecting a gamification element. On average, 62 percent of all Chinese go online via a smartphone for relaxation and entertainment (CNNIC 2012). Since Chinese students will most likely not use a mobile learning application without extrinsic incentives, we applied the concept of gamification, that is, using game elements in a non-game context (Hanus and Fox 2015; Thiebes et al. 2014) , which offers great potential for motivating IS users (Thiebes et al. 2014) . Besides motivating the students to use the mobile learning application, we integrated the gamification elements to additionally provide feedback (P3) and allow the students to compare their results with others on a voluntary basis (P5). As a result, we acquired a better fit to the usage habits of Chinese students and hence overcome the vision conflict. The first screenshots in Table 2 show our approach to transform "MoKe" into the gamification element "loss aversion" (Thiebes et al. 2014) . Every time students fail to answer a multiplechoice question, "MoKe" loses vital energy. After he has lost all of his energy, the students are asked to repeat the task. The level stops and restarts. To allow for improvement, feedback is given directly after each question. Corrections are given equally in the culturally adapted and the initial application. The screenshots in the second line show the integrated gamification element "achievement" (Thiebes et al. 2014) . While the initial mobile learning application gives an unemotional feedback, the students using the culturally adapted mobile learning application have the opportunity to earn a trophy for their achievements. The students win either a golden or a silver trophy depending on the number of correct
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Thirty Seventh International Conference on Information Systems, Dublin 2016 11 answers given and not in dependence on the results of other classmates. Hence, we assume to motivate the students to use the mobile learning application on a voluntary basis. Furthermore, the students can challenge each other without public ranking. 
Evaluation
With the following evaluation of our implemented design elements, we address the demonstration and evaluation phases of the design science cycle. In particular, the use of the mobile learning application by Chinese vocational students refers to the demonstration phase, whereas the results of our conducted experiment make reference to the evaluation phase of the design science cycle.
Methodological Aspects
For the evaluation, we conducted a quasi-experiment in China. The data collection was done in November 2015. To evaluate the impact of the implemented design elements, we used both mobile learning applications. On the one hand, we used the initial mobile learning application as the reference application; on the other hand, we used the mobile learning application with the implemented design elements to overcome culture conflicts. Both applications were identical in terms of learning content and the basic learning scenario to ensure the isolated effect of our implemented measures. The evaluation took place within vocational teaching scenarios in Chinese vocational schools. Our test subjects were vocational students of the automotive business. The overall learning goal of our conducted quasi-experiment was twofold. Both groups were asked to work on the fundamentals (1 st task) first and to train the error analysis and handling regarding the front lighting system of a car (2 nd task) afterwards. In brief summary, we trained declarative knowledge by teaching fundamentals and procedural and skill-based knowledge by asking the participants to develop a strategy to detect a cause of damage and solve the issue. Figure 4 provides an overview of our experimental procedure.
Figure 4. The Experimental Procedure
We divided the students into two groups; one group used the adapted culture-sensitive application (treatment group), and the second group used the unmodified initial mobile learning application (control group). Since we conducted our experiment in a real field, a full randomization of the test subjects was not possible. During the experiment, small groups of up to 12 students worked simultaneously on the car. Each trainee was allowed to participate in the quasi-experiment only once. All students were allowed to use their own mobile devices during the quasi-experiment. We worked with only one installation file for both versions of the mobile learning application. To ensure that the students did not share any version of the mobile learning application with others, the mobile learning application requested a start code, which we kept secret. Depending on the start code entered into the system, either the initial mobile learning application or the adapted application loaded. The whole process was overseen by two study proctors, both Ph.D. candidates in an IS department.
We started the experimental procedure with a short explanation of our experiment. We therefore worked together with two translators who had technical language skills regarding IT and automotive trainings. Afterwards, all participants had to take a pretest that contained a subset of questions from the content the mobile learning application provides. After taking the pretest, the students were asked to install the installation file on their mobile devices. After we made sure that each participant had a running application, we explained the mobile learning application and the tasks they had to work on. Once we entered the start code, the students were asked to work on the fundamentals of 12 automotive parts first and to switch over to the damage description after they had finished the first task. In total, the mobile learning unit corresponds to one school lesson. Afterwards, all participants were asked to take a posttest. Overall, 201 vocational students participated in the quasi-experiment.
To measure the learning outcomes, we drew on the approach by Gupta and Bostrom (2013) and measured the affective outcomes as well as cognitive and skill-based knowledge acquisition. We measured the students' affective learning outcomes regarding their satisfaction with the learning process using the process scale from Green and Taber (1980) . To measure their cognitive knowledge acquisition, the students were asked to answer 16 single-choice questions regarding the acquisition of procedural und declarative knowledge. Furthermore, we developed a concept map visualizing a complex fault tree with an expert in didactics, who is also a project member and currently Ph.D. candidate. As Nesbit and Adesope (2006, p. 415) state, "A concept map can be regarded as a type of graphic organizer that is distinguished by the use of labeled nodes denoting concepts and links denoting relationships among concepts." Concept maps are often used as media for constructive learning activities and are associated with increased knowledge retention (Nesbit and Adesope 2006) . In our case, we designed a concept map showing ways to Experiment explanation
Pretest
Explanations on the mobile learning application and tasks
Treatment group
Control group
Posttest
Random assignment
Step 1: Work on fundamentals of 12 automotive parts
Step 2: Work on damage description and strategy development
Step 2: Work on damage description and strategy development Observation identify the problem of a poor roadway illumination and indicating conditions for fault removal. In the experiment, we then asked the students to detect and correct the hidden flaws. To evaluate the impact of the design elements on the dependent variables, we used a t-test to evaluate whether there is a significant improvement in learning success. To obtain rich insights regarding the use process of our artifact under investigation, we additionally observed how the participants in our experiment interacted with the provided prototypes.
Results
The participants of our experiment were students from the first to the fourth year of training and predominantly male. The control group counted 94, the treatment group an average of 107 participants. The following table gives an overview of the descriptive statistic of our quasi-experiment. As outlined in the table, the participants of the treatment group and control group were about the same age. There were no statistically significant differences between the control and the treatment group. In total, we had a wide age range from 15-to 22-year-old participants corresponding to the academic year from the first to the fourth year of training. Nine participants refused to report their age. Altogether, only five female students participated in our experiment. Since our addressees are vocational students of the automotive business, this unequal distribution between male and female participants covers our perception of their school life.
Description Value
Starting with our experiment, we asked the trainees to do a knowledge test before testing the application. The students' level of knowledge regarding both declarative and procedural knowledge was retrieved by single-choice questions. In total, the pretest contained four questions per knowledge type. The results of the pretest are presented in the table below. The mean value between control and treatment group regarding both declarative and procedural knowledge does not vary statistically. Thus, it is assured that the participants of both groups have an equal prior knowledge base regarding the content of the mobile learning application.
Construct
Control Group Treatment Group t(df) = t-value, p-value
Mean
To test the proposed hypotheses of our study, we measured three types of learning outcomes as our dependent variables: affective, cognitive (acquisition of declarative and procedural knowledge), and skillbased learning outcomes. After using the mobile learning application, the participants were asked to fill out a posttest. We used a one-tailed test to evaluate our prior derived hypotheses H1-H4. The following table summarizes the findings. Table 5 .
Construct Control Group Treatment Group t(df) = t-value, p-value
Mean
Posttest -Comparison between Control and Treatment Group's Learning Outcome
The results show that the students using the culturally adapted mobile learning application were more satisfied with the learning process, even though not significantly. Hence, we have to reject our prior derived hypothesis H1. Furthermore, the treatment group performed better in answering questions regarding the acquisition of both declarative and procedural knowledge. Concerning procedural knowledge, the treatment group achieved significantly better results. For H2 and H3, we argued that our culturally adapted mobile learning application would lead to increased cognitive learning outcomes, regarding either the acquisition of declarative (H2) or procedural knowledge (H3). In this regard, the results confirm solely H3 and reject H2. Major differences between both groups appear in the ability to solve complex tasks. Therefore, the trainees were asked to identify and correct flaws in a concept map. In sum, four flaws were hidden in the concepts maps. The ability of the treatment group to find and correct these flaws is significantly more distinct. We argued that participants using the culturally adapted mobile learning application would achieve better skill-based learning outcomes. Thus, we are able to support H4.
In addition, we conducted a direct observation (Bhattacherjee 2012) to gather insights into how the participants of the experiment used the provided prototypes. The analysis showed that the participants, regardless of the prototype, needed comprehensive explanations at the beginning of the learning process regarding the learning scenario itself. However, the participants in the treatment group, who were provided with virtual character-based explanations, had a better initial orientation while using the mobile learning application. Considering the impact of the implemented gamification elements, specifically the gamification element of "MoKe" loosing vital energy, we noticed that some participants in the treatment condition were terrified about "MoKe" loosing energy. One participant mentioned that he finds it cruel to see "MoKe" dying. Moreover, we noticed that the participants of the treatment group increasingly concentrated on performing the tasks. On the one hand, the participants spent more time on reading the information given and on placing their tick marks to answer the multiple-choice questions. On the other hand, they tried to adopt the solutions given after each question to achieve better outcomes in the case of "MoKe" losing all of his energy. Some students appeared to be unmotivated to continue after "MoKe" had lost all of his energy several times. Regarding the design of the user interface, we could not find any major differences between both groups. Furthermore, we recognized little differences concerning the way the final results of the performed tasks were summarized and reported. The participants of both groups seemed to be proud of their results, disappointed, or resigned, but a few students of the treatment group showed their screen, thus reporting their results to other participants. We could not observe this behavior among students of the control group.
Discussion and Implications
To the best of our knowledge, we are the first utilizing the theory of IT-culture conflict by Leidner and Kayworth (2006) to adapt a mobile learning application. For the purpose of addressing cultural values on different cultural layers, we derived theoretical requirements from the theory of IT-culture conflict and practice, and addressed these by design elements. We explicitly consider IT artifacts and their according values, as well as IT-culture conflicts that are induced by implementing such an IT artifact in a foreign culture. Therefore, we provide a new theoretical lens in the context of cross-cultural studies that in contrast often relate to one fixed technology in different cultures (e.g. Straub 1994; Kamentz 2011) . We hypothesized that mobile learning being adapted to the cultural values of the context in which it is introduced would lead to improved affective, cognitive, and skill-based learning outcomes. We evaluated the adapted mobile learning application in a teaching scenario of Chinese vocational schools to investigate the learning outcomes. One key contribution of the study is the practical illustration of how to adapt a mobile learning application for a foreign cultural context through the concept of culture conflicts, analyzing the implementation of an initial mobile learning application from a national, organizational, and subunit culture perspective. Therefore, our study offers a generalizable approach to design TML artifacts that specifically consider IT-culture conflicts, thus helping to ensure the outcomes of the implementation of innovative learning scenarios. More importantly, the study shows that avoiding culture conflicts in the field of mobile learning leads to significantly improved procedural and skill-based knowledge acquisition when compared to a mobile learning application that is not adapted to the values of the target group, but identical in content.
Considering our first RQ, we identified various culture conflicts on the basis of the theory of IT-culture conflict (Leidner and Kayworth 2006) while integrating a mobile learning application in the context of Chinese vocational training. By relying on theoretical insights, we were able to identify four requirements related to the system and vision type of IT-culture conflicts. We agree with Koch et al. (2013) who state that conflicts predominantly occur in the area of system conflicts. We identified value differences in learning concepts, content presentation, and the habitual motives of smartphone usage by examining the Chinese culture from a national perspective based on theoretical reasoning. By conducting focus group workshops with our target group, we were able to additionally derive requirements on an organizational or subunit level and thus gain a better fit regarding our target group's cultural values. The requirements derived from practice appeared to be similar to those derived from theory. However, when taking a closer look, the requirements derived in the focus groups are more specific and provide more guidance for design solutions to circumvent IT-culture conflicts. This is especially prevalent if we consider the integration of gamification elements, while considering making user data anonymous (R2). When relying solely on theoretical reasoning from a viewpoint that considers culture as something that is monolithic, in our case the Chinese one, we possibly would not have designed gamification elements that only enable to compare with other peers on an offline basis. Since the theory-driven requirements conflicted with each other (R2 and R4), the practical requirements from the focus group workshops, as well as rich interactions with the target group, provided a more specific design guidance, helping to resolve issues between conflicting requirements. In line with this procedure, we addressed the other IT-culture conflicts by the provision of more guidance in the learning process. In order to do so, we integrated a virtual character. Furthermore, we changed the user interface according to the target group's preferences.
With regard to the second RQ, we evaluated the culturally adapted mobile learning application in a quasiexperiment in Chinese vocation schools. Our results show that the adapted mobile learning application leads to significantly improved cognitive learning outcomes regarding the acquisition of procedural und skill-based knowledge. The concept maps testing the students' acquired skill-based knowledge especially showed highly significant differences between both groups. Concept maps visualizing complex fault trees are a common method to teach vocational students interrelations between problems and are used in the field of motor mechanics training (Pierre-Antoine et al. 2014) . We recognized that students of the treatment group were able to associate the second task of the mobile learning training with the concept map more often, while students of the control group failed to create a link. We assume that the additional instructions provided by "MoKe" might have led to an easier intellectual linkage between the mobile learning task to detect error causes, the concept map showing a problem, and possible problem-solving solutions. Although we observed an increased concentration when answering the multiple-choice questions, the implemented design elements had solely positive effects on the acquisition of procedural knowledge. Unlike declarative knowledge, procedural knowledge corresponds to higher-order learning goals, such as applying knowledge or analyzing problem situations (Bloom 1956 ). We assume the integrated gamification elements might have increased the students' ability to achieve higher skill-based learning outcomes and to acquire procedural knowledge, which complies with the findings of Domínguez et al. (2013) showing that gamified activities in TML help to develop practical competences. Finally, we could not determine any effects regarding an increased satisfaction with the learning process as an affective learning outcome. Taking the results of our observations into account, we assume the gamification element "loss aversion" had a negative impact on the students' satisfaction with the learning process, which is in line with the research results of Hanus and Fox (2015) stating that gamification elements can have a negative effect on students' satisfaction in the context of learning. Furthermore, we assume that our implemented design elements only have a slight influence on the satisfaction with the learning process, since the dominant processes of scanning QR codes and detecting possible error causes determine the learning process.
From a theoretical point of view, our results confirm the argument of Swierczek and Bechter (2010) that effective TML must be adapted to the cultural context in which it takes place. However, we showed that cultural contexts, such as the Chinese one, cannot be seen as monolithic, even for the development of successful IT artifacts. When referring to research regarding espoused cultural values (e.g., Srite and Karahanna 2006; Chen and Zahedi 2016) , culture is shaped by various reference layers that have to be recognized when considering the effects on learning outcomes (Janson et al. 2016 ). Theorizing about a national level perspective for the design rationale might have led to other requirements. For example, considering the collectivistic nature of the Chinese, which is theorized by Hofstede's insights, could have led us to a more collaborative mobile learning application where user data is shared among learners. Instead, our holistic approach considered multiple reference levels for the design rationale, therefore leading to non-intuitive design decisions that followed a more individualistic learning approach where learners earn certain gratifications without directly competing with other learners. Furthermore, our results show that learning outcomes that correspond to higher-order learning goals can be improved by the integration of culturally derived design elements into mobile learning. With our paper, we provide several contributions to theory. We contribute to the exploration of cultural characteristics in the usage of TML scenarios. In particular, we provide a deeper understanding of mobile learning and its adaptation to foreign contexts and expand the understanding of the theory of IT-culture conflict, which we used as a kernel theory. In addition, with a systematic evaluation of design elements derived from IT-culture conflict theory, our paper contributes to IS design science research (Gregor and Hevner 2013) . According to the contribution types by Gregor and Hevner (2013) , we contribute a situated implementation of an IT artifact to design science theory. The contribution is demonstrated by showing significantly improved skill-based and procedural knowledge, which proves the concept. By using IT culture conflict theory to adapt a mobile learning application to a foreign context, we develop a new solution for the acknowledged problem of culture influencing TML. From a practical perspective, our implications for mobile learning providers as well as designers of mobile learning applications are manifold. First, we were able to show highly beneficial effects of the cultural adaptation of our mobile learning application on skill-based learning outcomes and the acquisition of procedural knowledge. However, as we have seen from our results, we were not able to improve the satisfaction with the learning process and declarative knowledge acquisition. Second, we provide an approach on how to adapt an existing mobile learning application to the values of a certain context and thus enable providers to transfer their mobile learning applications to foreign contexts by considering the target groups' values.
Limitations and Future Research
Regarding construct validity, we examined cognitive, affective, and skill-based learning outcomes as the central factors for the success of mobile learning; we also investigated how to enhance these constructs with mobile learning applications adjusted to the target group's context. Since we were not able to derive any indications concerning a prevented culture conflict, future research should examine this by conducting interviews. Furthermore, external validity might be compromised regarding the generalizability of the findings. Therefore, IT-culture conflict theory should also be considered in other implementation projects to also obtain further insights regarding the generalizability of our approach. In this regard, the target culture of the adaptation process should be chosen differently. For example, the adaptation to organizational values as part of a TML implementation project might lead to new insights. Moreover, we did not examine potential contribution conflicts that might also happen according to the theory of IT-culture conflicts (Leidner and Kayworth 2006) . A long-term study could therefore examine whether integrating a mobile learning application has an effect on the values a group associates with mobile learning. Regarding our adaptation project, the results show that it needs further theoretical foundations in between the theoretical derivation of design elements and the selection process of implemented elements. For example, the design element "gamification" allows for a variety of different design options, which in turn can cause manifold effects in different cultural contexts. Moreover, the identification process of culture conflicts could be improved by a systematical division of mobile learning into its respective components. Thus, each component can be checked separately with regard to whether it can cause a culture conflict. Furthermore, there are limitations connected to the conducted focus group workshops (Smithson 2000) . According to Smithson (2000) opinions mentioned in the focus group workshops do not belong to the whole group, these are rather discourses that emerged in the context. Even though we utilized several methods, including a moderated discussion and a relevance ranking, it is still possible that some participants dominated the research process.
Conclusion
With this research paper, we provided a theory-driven design and evaluation of a mobile learning application to overcome culture conflicts in a foreign context. In particular, we drew on the theory of ITculture conflict to identify potential system and vision conflicts in a mobile learning application that is transferred to a Chinese vocational school context. First, we derived requirements from theory to address identified culture conflicts. Second, we derived additional requirements by conducting two focus group workshops to gain a better fit to our target group's values and to overcome the limitations that arise when considering the values of the target group in China as monolithic. In a next step, we addressed all requirements by design elements and implemented them in our mobile learning application. To evaluate how the culturally derived design elements influence learning outcomes, we drew on a quasi-experimental approach and measured affective, cognitive, and skill-based learning outcomes as dependent variables.
Our results show a significant improvement of skill-based learning outcomes as well as the acquisition of procedural knowledge. We contribute to theory by appreciating the role of culture in mobile learning and therefore provide guidance how to solve IT-culture conflicts in the design process of TML-related IT artifacts (Gregor 2006) . As a practical contribution, we enable mobile learning providers to adapt mobile learning applications to foreign cultural contexts, thus ensuring their successful implementation.
